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(57)  An electrical bicycle shift control device is pro-
vided with a base member (20), a first shift operating
member (21) and a second shift operating member (22).
The handlebar mounting portion is configured to be fix-
edly mounted to a free end of a bicycle handlebar. The
base member includes a handlebar mounting portion (50)
that is configured to be fixedly mounted a handlebar. The

first shift operating member (21) is pivotally coupled the
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base member from a rest position to a shift position in a
first shift operating direction. The second shift operating
member (22) is mounted on the first shift operating mem-
ber to move with the first shift operating member with
respect to the base member. The second shift operating
member is independently movable relative the first shift
operating member from a rest position to a shift position
in a second shift operating direction that is different to
the first shift operating direction.
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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] Thisinvention generally relatestoabicycle con-
trol device for performing a shifting operation. More spe-
cifically, the presentinvention relates to a electric bar end
shifter which is configured to be mounted to a free end
of a bicycle handlebar in an integrated manner.

Background Information

[0002] Bicycling is becoming an increasingly more
popular form of recreation as well as a means of trans-
portation. Moreover, bicycling has become a very popular
competitive sport for both amateurs and professionals.
Whether the bicycle is used for recreation, transportation
or competition, the bicycle industry is constantly improv-
ing the various components of the bicycle, especially the
bicycle control devices for shifting and braking.

[0003] In the case of a time trial bicycle, a bull horn
handlebar is often used that curve forward away from the
rider that allows the rider to ride in a tuck position. The
bull horn handlebar is sometimes provided with a pair of
aero bars or a single loop shaped aero bar. The aero bar
attaches to the main bar near the stem and provides a
position where the hands and fore-arms are close togeth-
er, low and forward, providing a very aerodynamic
(though less stable) position. Typically, each end of the
bull horn handlebar is provided with a "handlebar-end
shifter" or "bar-end shifter". These bar-end shifters can
include a brake lever in some instances. Recently, bar-
end shifters have been added to the free ends of aero
bars of the cantilevered type.

[0004] In the past, bar-end shifters were mechanically
operated devices that were sometimes located near the
brake levers of the bicycle. Thus, an operating force was
typically applied by one of the rider’s fingers to operate
a shift control lever, which in turn transmitted the oper-
ating force to the drive component of a bicycle shifting
mechanism by a cable that was fixed at one end to the
control lever. More recently, electric switches have been
used instead of mechanical control levers in order to op-
erate the bicycle shifting mechanism. One example of an
electrical shift control device is disclosed in U.S. Patent
No. 5,358,451. This patent discloses a plurality of electric
switches may be provided at a plurality of handlebar lo-
cations in order to allow for quicker shifts and to enhance
responsiveness. Another example of a bicycle electrical
shift control device is disclosed in U.S. Patent Application
Publication No. 2005/0211014.

SUMMARY OF THE INVENTION

[0005] One object of the presentinvention is to provide
an electric bar end shifter having two electrical shift
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switches that can be easily operated.

[0006] The foregoing object can basically be attained
by providing an electrical bicycle shift control device com-
prising a base member, a first shift operating member
and a second shift operating member. The handlebar
mounting portion is configured to be fixedly mounted to
a free end of a bicycle handlebar. The base member in-
cludes a handlebar mounting portion that is configured
to be fixedly mounted a handlebar. The first shift operat-
ing member is pivotally coupled the base member from
a rest position to a shift position in a first shift operating
direction. The second shift operating member is mounted
on the first shift operating member to move with the first
shift operating member with respect to the base member.
The second shift operating member is independently
movable relative the first shift operating member from a
rest position to a shift position in a second shift operating
direction that is different to the first shift operating direc-
tion.

[0007] This and other objects, features, aspects and
advantages of the present invention will become appar-
ent to those skilled in the art from the following detailed
description, which, taken in conjunction with the annexed
drawings, discloses preferred embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Referring now to the attached drawings which
form a part of this original disclosure:

[0009] Figure 1 is a partial front perspective view of a
bicycle equipped with a pair of aero bars with a pair of
middle electric bar end shifters (shift control devices)
mounted to the free ends of the aero bars in accordance
with a first embodiment;

[0010] Figure 2 is a front elevational view of the bar
end shifters, with a rider gripping the aero bars;

[0011] Figure 3 is a side elevational view of the right
bar end shifter illustrated in Figures 1 and 2, prior to at-
tachment to the free end of the right side aero bar;
[0012] Figure 4 is a top plan view of the right bar end
shifter illustrated in Figures 1 to 3, prior to attachment to
the free end of the right side aero bar;

[0013] Figure 5 is a cross-sectional view of the right
bar end shifter as seen along section line 5-5 of Figure
4, but with the right bar end shifter attached to the free
end of the right side aero bar and the first and second
shift operating members in rest positions;

[0014] Figure 6is a cross-sectional view, similar to Fig-
ure 5, of the right bar end shifter attached to the free end
oftheright side aero bar with the first shift operating mem-
ber in the shift position and the second shift operating
member in the rest position;

[0015] Figure 7 is a cross-sectional view, similar to Fig-
ure 5, of the right bar end shifter attached to the free end
oftheright side aero bar with the first shift operating mem-
ber in the rest position and the second shift operating
member in the shift position;

[0016] Figure 8 is an exploded perspective view of the
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right bar end shifter illustrated in Figures 1 to 7 with the
cover exploded outwardly to reveal the internal shifting
components;

[0017] Figure 9 is another exploded perspective view
of the right bar end shifter illustrated in Figures 1 to 8 with
the cover exploded outwardly to reveal the internal shift-
ing components;

[0018] Figure 10 is a perspective view of the base
member of the right bar end shifter illustrated in Figures
1t09;

[0019] Figure 11 is a side elevational view of the base
memberillustrated in Figure 10 for the right bar end shifter
illustrated in Figures 1 to 9;

[0020] Figure 12 is a bottom plan view of the base
member illustrated in Figure 10 and 11 for the right bar
end shifter illustrated in Figures 1 to 9;

[0021] Figure 13 is a rear end elevational view of the
base member illustrated in Figures 10 to 12 for the right
bar end shifter illustrated in Figures 1 to 9;

[0022] Figure 14 is a perspective view of the first lever
body part of the first shift operating member for the right
bar end shifter illustrated in Figures 1 to 9;

[0023] Figure 15 is an outside elevational view of the
first lever body part of the first shift operating member
illustrated in Figure 14 for the right bar end shifter illus-
trated in Figures 1 to 9;

[0024] Figure 16 is an inside elevational view of the
first lever body part of the first shift operating member
illustrated in Figures 14 and 15 for the right bar end shifter
illustrated in Figures 1 to 9;

[0025] Figure 17 is a front end elevational view of the
first lever body part of the first shift operating member
illustrated in Figures 14 to 16 for the right bar end shifter
illustrated in Figures 1 to 9;

[0026] Figure 18 is a bottom plan view of the first lever
body part of the first shift operating member illustrated in
Figures 14 to 17 for the right bar end shifter illustrated in
Figures 1to 9;

[0027] Figure 19 is a perspective view of the second
lever body part of the first shift operating member for the
right bar end shifter illustrated in Figures 1 to 9;

[0028] Figure 20 is an outside elevational view of the
second lever body part of the first shift operating member
illustrated in Figure 19 for the right bar end shifter illus-
trated in Figures 110 9;

[0029] Figure 21 is an inside elevational view of the
second lever body part of the first shift operating member
illustrated in Figures 19 and 20 for the right bar end shifter
illustrated in Figures 1to 9;

[0030] Figure 22 is a front end elevational view of the
second lever body part of the first shift operating member
illustrated in Figures 19 to 21 for the right bar end shifter
illustrated in Figures 1 to 9;

[0031] Figure 23 is a bottom plan view of the second
lever body part of the first shift operating member illus-
trated in Figures 19 to 22 for the right bar end shifter
illustrated in Figures 1 to 9;

[0032] Figure 24 is a perspective view of the second
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shift operating member for the right bar end shifter illus-
trated in Figures 1 to 9;

[0033] Figure 25 is a side elevational view of the sec-
ond shift operating member illustrated in Figure 24 for
the right bar end shifter illustrated in Figures 1 to 9;
[0034] Figure 26 is a top plan view of the second shift
operating member illustrated in Figures 24 and 25 for the
right bar end shifter illustrated in Figures 1 to 9;

[0035] Figure 27 is a rear end elevational view of the
second shift operating member illustrated in Figures 24
to 26 for the right bar end shifter illustrated in Figures 1
to 9;

[0036] Figure 28 is a front end elevational view of the
second shift operating member illustrated in Figures 24
to 27 for the right bar end shifter illustrated in Figures 1
to 9;

[0037] Figure 29 is a cross-sectional view of the sec-
ond shift operating member illustrated in Figures 24 to
28 as seen along section line 29-29 of Figure 28;
[0038] Figure 30 is a perspective view of the friction
member for the right bar end shifter illustrated in Figures
1t09;

[0039] Figure 31isaside elevational view of the friction
memberillustrated in Figure 30 for the right bar end shifter
illustrated in Figures 1 to 9;

[0040] Figure 32is arearelevational view of the friction
member illustrated in Figures 30 and 31 for the right bar
end shifter illustrated in Figures 1 to 9;

[0041] Figure 33 is a cross-sectional view of the sec-
ond shift operating member illustrated in Figures 30 to
32 as seen along section line 33-33 of Figure 32;
[0042] Figure 34 is a front elevational view of a pair of
bar end shifters in accordance with a second embodi-
ment, with a rider gripping the aero bars;

[0043] Figure 35 is a side elevational view of the right
bar end shifter illustrated in Figure 34, prior to attachment
to the free end of the right side aero bar; and

[0044] Figure 36 is a top plan view of the right bar end
shifterillustrated in Figures 34 and 35, prior to attachment
to the free end of the right side aero bar.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0045] Selected embodiments of the presentinvention
will now be explained with reference to the drawings. It
will be apparent to those skilled in the art from this dis-
closure that the following descriptions of the embodi-
ments of the presentinvention are provided for illustration
only and not for the purpose of limiting the invention as
defined by the appended claims and their equivalents.

[0046] Referring initially to Figure 1, a time trial bicycle
10 is illustrated with a bull horn handlebar 12 and a pair
of aero bars 14 with a pair of middle electric bar end
shifters 16 in accordance with a first embodiment. The
bar end shifters 16 are mounted to the free ends of the
aero bars 14. The bar end shifters 16 constitute electrical
bicycle shift control devices as discussed below. The ae-
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ro bars 14 constitute cantilevered handlebars as dis-
cussed below. The bull horn handlebar 12 is also provid-
ed with a pair of main electric bar end shifter 18 coupled
to free ends of the bull horn handlebar 12.

[0047] Asseenin Figures 2 and 3, the bar end shifters
16 are configured to be operated in a generally vertical
plane (shift operating directions D1 and D2) such that
the bar end shifters 16 can be position closely together
to reduce air resistance. In other words, since the oper-
ating directions of the bar end shifters 16 are not operated
in a horizontal direction with respect to the bicycle 10,
the rider does not need to move his/her hands or fingers
in a sideways direction (horizontal plane) to operate the
bar end shifters 16. Thus, no additional space is needed
between the bar end shifters 16 for operating them.
[0048] Basically, each of the bar end shifters 16 is pro-
vided with a base member 20, a first shift operating mem-
ber 21 and a second shift operating member 22. In this
illustrated embodiment, the bar end shifters 16 are iden-
tical in construction. However, one of the bar end shifters
16 is operatively (electrically) coupled to a rear derailleur
(not shown), while the other of the bar end shifters 16 is
operatively (electrically) coupled to a front derailleur (not
shown). Since derailleurs as well as other conventional
bicycle parts of the bicycle 10 are well known in the bi-
cycle art, the derailleurs and the other bicycle parts of
the bicycle 10 will not be discussed or illustrated in detail
herein, except for the parts relating to the present inven-
tion. Moreover, various conventional bicycle parts, which
are not illustrated and/or discussed in detail herein, can
also be used in conjunction with the bar end shifters 16.
[0049] The first shift operating member 21 is pivotally
coupled the base member 20 by a pivot pin 24. In this
illustrated embodiment, the pivot pin 24 is formed by a
bolt 24a and a nut 24b. The pivot pin 24 defines a first
pivot axis A1 in which the first shift operating member 21
pivots about the first pivot axis A1 with respect to the
base member 20. The second shift operating member
22 is mounted on the first shift operating member 21 to
move with the first shift operating member 21 with respect
to the base member 20 about the first pivot axis A1 when
the first shift operating member 21 is pivoted from a rest
position (Figure 5) to a shift or operating position (Figure
6) in the first shift operating direction D1 as explained
below. The second shift operating member 22 is also
independently movable relative the first shift operating
member 21 about a second pivot axis A2 from a rest
position (Figure 5) to a shift or operating position (Figure
7) in the second shift operating direction D2, which is
different to the first shift operating direction D1. In this
illustrated embodiment, the first and second pivot axes
A1 and A2 are different axes that are parallel (as shown)
or substantially parallel (i.e., within five degrees of par-
allel) to each other. Also in this illustrated embodiment,
the second shift operating direction D2 of the second shift
operating member 22 is substantially opposite to the first
shift operating direction D1. Since the first and second
shift operating members 21 and 22 each move in only
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one shift operating direction, which is different from the
other shift operating direction, the rider is less likely to
mistakenly operate the wrong one of the first and second
shift operating members 21 and 22. The second shift
operating member 22 is not limited to pivotally move-
ment.

[0050] An electrical shift control unit 26 is mounted with
the first shift operating member 21. Basically, the first
shift operating member 21 supports the electrical shift
control unit 26 such that the electrical shift control unit
26 moves (pivots) with the first shift operating member
21 with respect to the base member 20 about the first
pivot axis A1 when the first shift operating member 21 is
pivoted from a rest position (Figure 5) to a shift position
(Figure 6) in the first shift operating direction D1 as ex-
plained below. The electrical shift control unit 26 is elec-
trically coupled to an electric derailleur or some other
type of gear shifting device by an electrical cord 28 having
one or more electrical conductors.

[0051] As seen in Figures 5 to 9, the electrical shift
control unit 26 is a waterproof electrical switch unit that
basically includes an electrical switch housing 30, a first
electrical switch 31, a second electrical switch 32 and a
single circuit board 33. The electrical switch housing 30
is supported on the first shift operating member 21. Thus,
the first and second electrical switches 31 and 32 are
disposed on the first shift operating member 21 for move-
ment with the first shift operating member 21 relative to
the base member 20. The first and second electrical
switches 31 and 32 are formed on the single circuit board
33 thatis disposed within the electrical switch housing 30
[0052] One of the first and second electrical switches
31 and 32 outputs a first shift (control) signal such as a
downshift signal, while the other of the first and second
electrical switches 31 and 32 outputs a second shift (con-
trol) signal such as an upshift signal. Accordingly, the
electrical shift control unit 26 (i.e., electrical switches 31
and 32) can be utilized for both upshifting and downshift-
ing one of the derailleurs. The first electrical switch 31 is
operated by the first shift operating member 21, and out-
puts the first shift (control) signal when the first shift op-
erating member 21 is pivoted from the rest position (Fig-
ure 5) to the shift position (Figure 6) in the first shift op-
erating direction D1. The second electrical switch 32 is
operated by the second shift operating member 22, and
outputs the second shift (control) signal when the second
shift operating member 22 is pivoted from the rest posi-
tion (Figure 5) to the shift position (Figure 7) in the second
shift operating direction D2. The first shift operating mem-
ber 21 is an upshift member that is rotated upwardly to
upshift towards a higher gear, while the second shift op-
erating member 22 is a downshift member that is de-
pressed downwardly to downshift towards a lower gear.
Of course, it will be apparent to those skilled in the art
from this disclosure that the upshifting and downshifting
operations of the first and second shift operating mem-
bers 21 and 22 could be reversed, if needed and/or de-
sired, depending on how the electrical conductors of the
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electrical cord 28 are connected to the derailleur.
[0053] Inthe illustrated embodiment, the first and sec-
ond electrical switches 31 and 32 are normally open
pushbutton switches. Preferably, the first electrical
switch 31 has a first button 31a that is operated (de-
pressed) by the first shift operating member 21 when the
first shift operating member 21 is pivoted from the rest
position (Figure 5) to the shift position (Figure 6) in the
first shift operating direction D1. Similarly, the second
electrical switch 32 has a second button 32a that is op-
erated (depressed) by the second shift operating mem-
ber 22 when the second shift operating member 22 is
pivoted from the rest position (Figure 5) to the shift posi-
tion (Figure 7) in the second shift operating direction D2.
Each of the first and second electrical switches 31 and
32 has an internal spring mechanism (not shown) that
returns the button 31a or 32a to its "out" or "unpressed"
position once the shift operating member 21 or 22 is re-
leased. The first and second electrical switches 31 and
32 are well known and thus, the details of the first and
second electrical switches 31 and 32 will not be illustrated
and/or described in greater detail herein.

[0054] Preferably, a shift operation indicating mecha-
nism 40 is installed in the base member 20 for indicating
when the first shift operating member 21 has been piv-
oted from the rest position (Figure 5) to the shift position
(Figure 6) in the first shift operating direction D1. In this
embodiment, the shift operation indicating mechanism
40 provides both a clicking noise and a haptic signal to
the rider when the first shift operating member 21 has
been pivoted from the rest position (Figure 5) to the shift
position (Figure 6).

[0055] AsbestseeninFigures5to 9, the shiftoperation
indicating mechanism 40 preferably includes a friction
member 42 and a detent44. The shift operation indicating
mechanism increases a load on the first shift operating
member 21 when the first shift operating member 21 is
move in the first shift direction D1 from the rest position
(Figure 5) of the first shift operating member 21 to the
shift position (Figure 6) of the first shift operating member
21. As best seen in Figures 30 to 33, the friction member
42 has a center part 42a with a pair of mounting flange
parts 42b extending laterally from the center part 42a.
The center part 42a has a curved engagement surface
42c with a recess 42d. The recess 42d receives the de-
tent 44 when the first shift operating member 21 is in the
rest position (Figure 5). When the first shift operating
member 21 has been pivoted from the rest position (Fig-
ure 5) to the shift position (Figure 6), the detent 44 en-
gages the curved engagement surface 42c. The mount-
ing flange parts 42b of the friction member 42 is attached
to the first shift operating member 21 by the mounting
flange parts 42b, while the detent 44 is attached to the
base member 20. In the illustrated embodiment, the de-
tent44 is a bolt that is threaded into a hole 48 in the base
member 20. As best seen in Figure 8, the detent 44 has
a free tip end with a hemisphere 44a. The hemisphere
44a is engaged with the recess 42d when the first shift
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operating member 21 is in the rest position (Figure 5).
The hemisphere 44a engages the curved engagement
surface 42c when the first shift operating member 21 is
in the shift position (Figure 6). Since the friction member
42 is attached to the first shift operating member 21, the
recess 42d is effectively disposed on the first shift oper-
ating member 21. Also since the detent 44 is attached to
the base member 20, the hemisphere 44a is effectively
disposed on the base member 20. Alternatively, the re-
cess 42d is effectively disposed on the base member 20,
and the hemisphere 44a is effectively disposed on the
first shift operating member 21. In other words, the ar-
rangement of the friction member 42 and the detent 44
can be reversed, if needed and/or desired.

[0056] AsbestseeninFigures10to 13,the base mem-
ber 20 is a one-piece, unitary bracket member that is
constructed of a hard, rigid material such as a hard, rigid
plastic material. The base member 20 includes a han-
dlebar mounting portion 50, an abutment portion 52, a
pivot portion 54 and an actuation portion 56. As men-
tioned above, the base member 20 pivotally supports the
first shift operating member 21, which in turn supports
the second shift operating member 22 and the electrical
shift control unit 26. As seen in Figures 5 to 7, the elec-
trical cord 28 of the electrical shift control unit 26 extends
from the actuation portion 56, through a passageway 58
formed in the portions 50, 52 and 54, and into the interior
of the aero bar 14.

[0057] The handlebar mounting portion 50 of the base
member 20 is configured to be fixedly mounted one of
the aero bars 14 such that the bar end shifters 16 is can-
tilevered with respect to the free end of the aero bar 14.
In particular, the handlebar mounting portion 50 is dimen-
sioned to fit inside the free end of the aero bar 14. In this
embodiment, the handlebar mounting portion 50 is an
elliptical column that fits into an elliptical interior of the
free end of the aero bar 14. Of course, it will be apparent
from this disclosure that the shape of the handlebar
mounting portion 50 depends on the shape of the free
end of the aero bar 14. A handlebar attachment bolt 60
is used to fix the base member 20 to the free end of the
aero bar 14. The handlebar attachment bolt 60 extends
through an opening 14a and is threaded into one of a
plurality (three) of threaded holes 50a in the handlebar
mounting portion 50.

[0058] The abutment portion 52 of the base member
20 has a larger cross sectional dimension than the han-
dlebar mounting portion 50 so as to abut against the free
end of the aero bar 14 when the handlebar mounting
portion 50 is fitted inside the free end of the aero bar 14.
The abutment portion 52 of the base member 20 also
has aradially extending hole 52athat threadedly receives
a stop bolt 62.

[0059] The pivot portion 54 of the base member 20 is
provided with a pivot hole 54a and an opening 54b. The
pivot hole 54a receives the pivot pin 24 therethrough for
pivotally supporting the first shift operating member 21
to the pivot portion 54 of the base member 20. The open-
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ing 54b receives the center part 42a of the friction mem-
ber42. The opening 54b is dimensioned so that the cent-
er part 42a of the friction member 42 can move in a ver-
tical plane as the first shift operating member 21 is pivoted
from the rest position (Figure 5) to the shift position (Fig-
ure 6).

[0060] The actuation portion 56 of the base member
20 is provided with a first projection 56a, a first tubular
portion 56b and an additional tubular portion 56¢. The
first tubular portion 56b encircles the first projection 56a.
The additional tubular portion 56¢ is located closer to the
first pivot axis A1 than the first tubular portion 56b. The
first tubular portion 56b receives a first coil buffer spring
64, while the additional tubular portion 56¢ receives a
first coil return spring 66.

[0061] The first coil buffer spring 64 is provided be-
tween the actuation portion 56 of the base member 20
and the electrical signal unit 26 to smoothly operate the
first electrical switch 31 when the first shift operating
member 21 is moved in the first shift operating direction
D1. The first coil buffer spring 64 constitutes a first oper-
ating portion of the base member 20. In particular, a first
end of the first coil buffer spring 64 contacts a base of
the first button 31a with a center projection of the first
button 31a disposed in the center of the first coil buffer
spring 64, while a second end of the first coil buffer spring
64 is disposed in the first tubular portion 56b with the first
projection 56a disposed in the center of the first coil buffer
spring 64. As the first shift operating member 21 is moved
in the first shift operating direction D1 to perform a shifting
operation, the first coil buffer spring 64 is compressed.
This compression of the first coil buffer spring 64 de-
presses the base of the first button 31a of the first elec-
trical switch 31 to operate (close) the first electrical switch
31 for outputting a shift signal. In other words, when the
spring force of the first coil buffer spring 64 exceeds a
prescribed force, the internal spring of the first electrical
switch 31 is compressed so that the first button 31a of
the first electrical switch 31 is depressed to close the
internal contacts of the first electrical switch 31.

[0062] The first coil return spring 66 is provided be-
tween the actuation portion 56 of the base member 20
and the electrical signal unit 26 to bias the first shift op-
erating member 21 with respect to the base member 20
about the first pivot axis A1 in an opposite direction to
the first shift operating direction D1. Preferably, the first
coil return spring 66 has a higher biasing force than the
first coil buffer spring 64.

[0063] As seen in Figures 8, 9 and 14 to 23, the first
shift operating member 21 basically includes a first lever
body part 70 and a second lever body part 72. The first
and second lever body parts 70 and 72 are preferably
coupled together by a snap-fit arrangement to form a
hollow interior for housing the second shift operating
member 22 and the electrical shift control unit 26. The
forward end of the first shift operating member 21 is de-
creases in overall cross section as it approaches the free
end for reducing air resistance. The first shift operating
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member 21 houses the second shift operating member
22 and the electrical shift control unit 26. The first and
second lever body parts70 and 72 are preferably formed
of a hard rigid plastic material.

[0064] As seeninFigures 14 to 18, the first lever body
part 70 is a one-piece, unitary member that has a first
pivot hole 70a, a first mounting recess 70b, a first pivot
bore 70c and a first cutout 70d. One end of the pivot pin
24 isreceivedin the first pivot hole 70a to pivotally support
the first lever body part 70. One of the mounting flange
parts 42b of the friction member 42 is received in the first
mounting recess 70b to fixedly support the friction mem-
ber 42 on the first lever body part 70 so that the friction
member 42 moves with the first lever body part 70 with
respect to the base member 20. The first pivot bore 70c
is a blind bore that pivotally supports the second shift
operating member 22 on the first lever body part 70. The
first cutout 70d forms a first part of an opening for the
second shift operating member 22 such that the second
shift operating member 22 partially projects out of the top
surface of the first shift operating member 21.

[0065] As seen in Figures 19 to 23, the second lever
body part 72 is a one-piece, unitary member that has a
second pivot hole 72a, a second mounting recess 72b,
a second pivot bore 72¢ and a second cutout 72d. One
end of the pivot pin 24 is received in the second pivot
hole 72a to pivotally support the second lever body part
72. One of the mounting flange parts 42b of the friction
member 42 is received in the second mounting recess
72b to fixedly support the friction member 42 on the sec-
ond lever body part 72 so that the friction member 42
moves with the second lever body part 72 with respect
to the base member 20. The second pivot bore 72c is a
blind bore that pivotally supports the second shift oper-
ating member 22 on the second lever body part 72. The
second cutout 72d forms a second part of an opening for
the second shift operating member 22 such that the sec-
ond shift operating member 22 partially projects out of
the top surface of the first shift operating member 21.
[0066] As seen in Figures 24 to 29, the second shift
operating member 22 basically includes a pivot part 80,
a rider operating part 82 and a pair of connecting parts
84. The pivot part 80 and the rider operating part 82 are
connected together by the connecting parts 84. Prefer-
ably, the parts 80, 82 and 84 are integrally formed as a
one-piece, unitary member (single unit) that constructed
from a hard rigid plastic material. The pivot part 80 has
opposite ends pivotally supported in the first and second
pivot bores 70c and 72c of the first and second lever body
parts 70 and 72. Thus, the second shift operating member
22 is pivotally supported on the first shift operating mem-
ber 21.

[0067] As bestseen in Figures 5to 7 and 29, the rider
operating part 82 of the second shift operating member
22 is provided with a second projection 82a, a second
tubular portion 82b and an additional tubular portion 82c.
The second tubular portion 82b encircles the second pro-
jection 82a. The additional tubular portion 82c is located
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farther to the second pivot axis A2 than the second pro-
jection 82a. The second tubular portion 82b receives a
second coil buffer spring 84, while the additional tubular
portion 82c¢ receives a second coil return spring 86.
[0068] The second coil buffer spring 84 is provided be-
tween the rider operating part 82 of the second shift op-
erating member 22 and the electrical signal unit 26 to
smoothly operate the second electrical switch 32 when
the second shift operating member 22 is moved in the
second shift operating direction D2. The second coil buff-
er spring 84 constitutes a second operating portion of the
base member 20. In particular, a first end of the second
coil buffer spring 84 contacts a base of the second button
32a with a center projection of the second button 32a
disposed in the center of the second coil buffer spring
84, while a second end of the second coil buffer spring
84 is disposed in the second tubular portion 82b with the
second projection 82a disposed in the center of the sec-
ond coil buffer spring 84. As the second shift operating
member 22 is moved in the second shift operating direc-
tion D2 to perform a shifting operation, the second coil
buffer spring 84 is compressed. This compression of the
second coil buffer spring 84 depresses the base of the
second button 32a of the second electrical switch 32 to
operate (close) the second electrical switch 32 for out-
putting a shift signal. In other words, when the spring
force of the second coil buffer spring 84 exceeds a pre-
scribed force, the internal spring of the second electrical
switch 32 is compressed so that the second button 32a
of the second electrical switch 32 is depressed to close
the internal contacts of the second electrical switch 32.
[0069] The second coil return spring 86 is provided be-
tween the rider operating part 82 of the second shift op-
erating member 22 and the electrical signal unit 26 to
bias the second shift operating member 22 with respect
to the base member 20 about the second pivot axis A2
in an opposite direction to the second shift operating di-
rection D2. Preferably, the second coil return spring 86
has a higher biasing force than the second coil buffer
spring 84.

[0070] When the first shift operating member 21 is
moved in the first shift operating direction D1 to perform
a shifting operation, the coil springs 64 and 66 are com-
pressed. Thus, effectively the first electrical switch 31 is
operated (closed). When the first shift operating member
21 is moved in the first shift operating direction D1 to
perform a shifting operation, only the shift signal of the
first electrical switch 31 will be output to the derailleur.
When the first operating member 21 is moved in direction
D1, only the first electrical switch 31 is operated (de-
pressed) and the second electrical switch 32 is not de-
pressed. When the first operating member 21 is moved
in the first shift operating direction D 1, the second shift
operating member 22 is moved in same direction, be-
cause the second coil return spring 86 pushes the second
shift operating member 22 in the first shift operating di-
rection D1. While the first electrical switch 31 is illustrated
as a normally open switch, it will be apparent from this
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disclosure that it can be a normally closed switch.
[0071] On the other hand, the second shift operating
member 22 is moved in the second shift operating direc-
tion D2 to perform a shifting operation, the coil springs
84 and 86 are compressed. Thus, effectively the second
electrical switch 32 is operated (closed). When the sec-
ond shift operating member 22 is moved in the second
shift operating direction D2 to perform a shifting opera-
tion, only the shift signal of the second electrical switch
32 will be output to the derailleur. While the second elec-
trical switch 32 is illustrated as a normally open switch,
it will be apparent from this disclosure that it can be a
normally closed switch.

[0072] Referring now to Figures 34 to 36, bar end shift-
ers 116 in accordance with a second embodiment will
now be discussed. Basically, the bar end shifter 116 in-
cludes abase member 120, afirst shift operating member
121 and a second shift operating member 122. In this
embodiment, the first shift operating member 121 is piv-
otally mounted on the first pivot axis A1 (same as first
embodiment) to move in the first shift operating direction
D1, but the second shift operating member 122 is pivot-
ally mounted on a second pivot axis A2’ that is perpen-
dicular or substantially perpendicular (i.e., within five de-
grees of perpendicular) to the first pivot axis A1. The first
shift operating member 121 operates in the same manner
as the first shift operating member 21 of the first embod-
iment. The second shift operating member 122 has a
vertically extending pivot part or pin 180 that is mounted
onto one of the body parts of the first shift operating mem-
ber 121 to operate in a second shift operating direction
D2’ to perform a shifting operation. The second shift op-
erating direction D2’ of the second shift operating mem-
ber 122 is substantially orthogonal (i.e., within five de-
grees of perpendicular) to the first shift operating direc-
tion D1. Other than the direction of movement of the sec-
ond shift operating member 122, the second shift oper-
ating member 122 operates in the same manner as the
second shift operating member 22 of the first embodi-
ment. Accordingly, an electrical shift control unit (not
shown) is provided on the first shift operating member
121. Like the first embodiment, the electrical shift control
unit of this embodiment includes an electrical switch
housing, first and second electrical switches and a single
circuit board. The first electrical switch is the same as
the first embodiment, but the second electrical switch is
perpendicularly oriented relative to the first electrical
switch. In view of the similarities between the first and
second embodiments, this embodiment will not be dis-
cussed and or illustrated in detail.

GENERAL INTERPRETATION OF TERMS

[0073] Asused hereinto describe the electrical bicycle
shift control device, the following directional terms "for-
ward, rearward, above, downward, vertical, horizontal,
below and transverse" as well as any other similar direc-
tional terms refer to those directions of a bicycle equipped
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with the electrical bicycle shift control device. According-
ly, these terms, as utilized to describe the shifter should
be interpreted relative to a bicycle equipped with the elec-
trical bicycle shift control device. Also in understanding
the scope of the present invention, the term "comprising"
and its derivatives, as used herein, are intended to be
open ended terms that specify the presence of the stated
features, elements, components, groups, integers,
and/or steps, but do not exclude the presence of other
unstated features, elements, components, groups, inte-
gers and/or steps. The foregoing also applies to words
having similar meanings such as the terms, "including",
"having" and their derivatives. Also, the terms "member"
or "element" when used in the singular can have the dual
meaning of a single part or a plurality of parts. Finally,
terms of degree such as "substantially", "about" and "ap-
proximately" as used herein mean a reasonable amount
of deviation of the modified term such that the end result
is not significantly changed.

[0074] While only selected embodiments have been
chosen to illustrate the present invention, it will be ap-
parent to those skilled in the art from this disclosure that
various changes and modifications can be made herein
without departing from the scope of the invention as de-
fined in the appended claims. For example, while the
above structures are especially useful as bar end shifters
for aero bars and/or bull horn handlebars, it will be ap-
parent to those skilled in the art from this disclosure that
the above structures can be adapted to other types of
shifters that are mounted to the handlebar at an area
other than the bar end. Moreover, for example, the size,
shape, location or orientation of the various components
can be changed as needed and/or desired. Components
that are shown directly connected or contacting each oth-
er can have intermediate structures disposed between
them. The functions of one element can be performed
by two, and vice versa. The structures and functions of
one embodiment can be adopted in anotherembodiment.
It is not necessary for all advantages to be present in a
particular embodiment at the same time. Every feature
which is unique from the prior art, alone or in combination
with other features, also should be considered a separate
description of further inventions by the applicant, includ-
ing the structural and/or functional concepts embodied
by such feature(s). Thus, the foregoing descriptions of
the embodiments according to the present invention are
provided for illustration only, and not for the purpose of
limiting the invention as defined by the appended claims
and their equivalents.

Claims

1. An electrical bicycle shift control device character-
ized in that it comprises:

a base member (20) including a handlebar
mounting portion that is configured to be fixedly
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mounted a handlebar;

a first shift operating member (21) pivotally cou-
pled the base member from a rest position to a
shift position in a first shift operating direction
(D1); and

a second shift operating member (22) mounted
on the first shift operating member (21) to move
with the first shift operating member with respect
to the base member (20), and the second shift
operating member (22) being independently
movable relative the first shift operating member
from a rest position to a shift position in a second
shift operating direction (D2) that is different to
the first shift operating direction.

The electrical bicycle shift control device according
to claim 1, characterized in that

the second shift operating direction (D2) of the sec-
ond shift operating member (22) is either substan-
tially opposite to the first shift operating direction (D 1)
or substantially orthogonal to the first shift operating
direction.

The electrical bicycle shift control device according
to claim 1, characterized in that

the first shift operating member (21) pivots on a first
pivot axis (A1), and the second shift operating mem-
ber (22) pivots on a second pivot axis (A2), that is
different from the first pivot axis.

The electrical bicycle shift control device according
to claim 3, characterized in that

the first and second pivot axes (A1, A2) are substan-
tially parallel to each other.

The electrical bicycle shift control device according
to claim 1, characterized in that
the second shift operating direction (D2) of the sec-
ond shift operating member (22) is substantially op-
posite to the first shift operating direction (D1) of the
first shift operating member (21).

The electrical bicycle shift control device according
to claim 1, characterized in that it comprises
firstand second electrical switches (31, 32) disposed
on the first shift operating member.

The electrical bicycle shift control device according
to claim 6, characterized in that

the first and second electrical switches (31, 32) are
on a single circuit board disposed on the first shift
operating member (21).

The electrical bicycle shift control device according
to claim 6, characterized in that

the base member (20) has a first operating portion
that operates the first electrical switch (31) when the
first shift operating member is moved in the first shift
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operating direction, and the second shift operating
member (22) has an operating portion that operates
the second electrical switch (32) when the second
shift operating member is moved in the second shift
operating direction.

The electrical bicycle shift control device according
toclaim 1, further characterized in that it comprises
first and second electrical switches (31, 32),

the first electrical switch (31) being disposed on one
ofthe base member and the first shift operating mem-
ber, and the other of the base member and the first
shift operating member having a first operating por-
tion that operates the first electrical switch (31) when
the first shift operating member is moved in the first
shift operating direction, and

the second electrical switch (32) being disposed on
one of the base member and the second shift oper-
ating member, and the other of the base member
and the second shift operating member having a sec-
ond operating portion that operates the second elec-
trical switch (32) when the second shift operating
member is moved in the second shift operating di-
rection.

The electrical bicycle shift control device according
to claim 9, characterized in that

the first operating portion includes a first coil spring
(64) having a first end of the first coil spring operating
the first electrical switch (31), and

the second operating portion includes a second coil
spring (84) having afirst end of the second coil spring
operating the second electrical switch (32).

The electrical bicycle shift control device according
to claim 10, characterized in that

the base member has a first tubular portion (56b)
with a second end of the first coil spring (64) disposed
in the first tubular portion, and the second shift op-
erating member has a second tubular portion (82b)
with a second end of the second coil spring (84) dis-
posed in the second tubular portion.

The electrical bicycle shift control device according
to claim 1, characterized in that it comprises

a first return spring (66) having a first end contacting
the base member and a second end contacting the
first shift operating member, and

a second return spring (86) having a first end con-
tacting the first shift operating member and a second
end contacting the second shift operating member.

The electrical bicycle shift control device according
to claim 1, characterized in that it comprises

a shift operation indicating mechanism (40) which
increases a load on the first shift operating member
when the first shift operating member (21) is moved
in the first direction from the rest position of the first

10

15

20

25

30

35

40

45

50

55

14.

15.

16.

shift operating member to the shift position of the
first shift operating member.

The electrical bicycle shift control device according
to claim 13, characterized in that

the shift operation indicating mechanism (40) in-
cludes one of arecess (42d) and a hemisphere (44a)
disposed on the base member (20) and the other of
the recess and the hemisphere disposed on the first
shift operating member (21).

The electrical bicycle shift control device according
to claim 1, characterized in that

the handlebar mounting portion (50) is configured to
be fixedly mounted on a free end of the handlebar
(14) with the first shift operating member extending
in an elongated direction from the free end of the
handlebar when the handlebar mounting portion is
mounted on the free end of the handlebar.

An electrical bicycle shift control device character-
ized in that it comprises:

a base member (20) includes a handlebar
mounting portion that is configured to be fixedly
mounted on a free end of a handlebar in elon-
gated direction;

a first shift operating member (21) pivotally cou-
pled the base member; and

a second shift operating member (22) mounted
on the first shift operating member and inde-
pendently movable relative the first shift operat-
ing member.
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